maculatum. In the case reported here, there was no known history of ingestion of toxic plants. The same pastures had been used for more than 5 years without deformed calves being born.
Bovine virus diarrhea (BVD) virus infection is an unlikely cause for osteopetrosis in the case reported here, since cerebellar hypoplasia, microphthalmia, and alimentary tract erosions and ulcerations typically associated with in utero BVD infection* were not seen. Also, tissues from affected calves were negative for isolation of BVD virus.
Osteopetrosis in Angus and Hereford cattle is a simple autosomal recessive trait. 4 The probability of a calf expressing the trait would be 0.25 (25%) if both parents were heterozygous.
l The probability of 5 out of 16 calves expressing a simple autosomal recessive trait is 0.18 (18%) 8 if all the cattle are heterozygous. It is probable that the osteopetrosis in this case is due to an inherited simple autosomal recessive trait.
Other potential causes of osteopetrosis in the fetuses reported here could be a transient viral infection or a chemical teratogen. The cows could have been infected by a virus during gestation, however no virus was recovered and serology was not performed. Neutralizing antibody in the fetal serum may have accounted for the inability to detect virus in the fetal tissues although fetal serology was not performed. In summary, the skeletal abnormalities in these calves are histologically compatible with lesions of osteopetrosis. The gross and histologic alterations reported here are compatible with those previously reported for hereditary osteopetrosis in Angus cattle. 4,1l The likely cause of osteopetrosis in this case is an inherited congenital defect in bone remodeling. fixed in Zenker's solution, contrast is increased to a point where it becomes possible to identify certain lesions radiographically. Zenker's solution contains mercuric chloride, which acts as a coagulative fixative by reacting with protein moieties. 2, 3 The mercury concentrates to varying degrees in tissues of differing composition and allows for radiographic distinction between tissues. The procedure first proved useful in our laboratory for the postmortem evaluation of globes,' especially the identification and localization of intraocular neoplasms. The objective of this study was to examine the This report describes 3 clinical cases in which the procedure was utilized. Spinal cords were extracted from the vertebral canal and the dura removed. The spinal cord was fixed in Zenker's solution for 24 hours and rinsed for 14-l6 hours in running tap water. Tissues were stored in 70% alcohol. Radiographs of fixed spinal cords were made using an instrument" with a 0.25mm beryllium window, a focal spot of 0.5 mm, and a source-to-film distance of 61 cm. The small aperture increases the clarity of the radiographs. Single-emulsion radiographic film b was exposed at 45-50 kVP and 2.25 mA for 48 sec. A single dorsoventral view of the cord was taken. Selected sections of fixed spinal cord were then trimmed and embedded in paraffin. Embedded tissues were washed in 0.5% aqueous iodine for 5 min, followed by immersion in 5.0% aqueous sodium thiosulfate for 5 min to remove the insoluble mercuric chloride residues. 3 The sections were processed routinely, cut at 6 µm, and stained with hematoxylin and eosin.
The first case was a 3-month-old male Holstein calf with an acute onset of hindlimb paralysis. The calf had a fracture of the fifth lumbar vertebra with dorsal compression of the corresponding spinal cord. The spinal cord was removed, fixed in Zenker's solution, and radiographed. An area of radiolucency was identified in the cord at the level of the fracture site (Fig. 1) . The radiolucent area corresponded to a well-demarcated segment of myelonecrosis.
The second case was an 11-year-old spayed golden retriever bitch with a history of melena, hematochezia, and decreased proprioception that progressed to anterior paresis and posterior paralysis. The dog had disseminated hemangiosarcoma involving the lungs, kidneys, brain, heart, omenturn, small intestine, and spinal cord. The spinal cord was removed, fixed in Zenker's solution, and radiographed. Multiple radio-dense foci of variable sizes, 1 less than 2 mm in diameter, were identified in the spinal cord. These corresponded to areas of hemorrhage associated with metastatic foci (Fig. 2) .
The third case was a 5-year-old thoroughbred mare with a 10-day history of forelimb ataxia and weakness. The spinal cord was removed, fixed in formalin, and processed routinely for histopathologic evaluation. A focally severe granulomatous encephalomyelitis, suggestive of a protozoa1 encephalomyelitis, was identified. Untrimmed segments of formalin-fixed cord were postfixed in Zenker's solution and radiographed. A well-demarcated lucent area was apparent in the ventral quadrants of the spinal cord, which corresponded to an area of necrosis and associated inflammation (Fig. 3) .
Normal structures identified with this technique include the central spinal canal and nerve roots. A distinction between the white and grey matter is apparent in radiographs of cross sections of spinal cord and may be visible in longitudinal sections.
In these initial trials, obvious lesions were chosen to clearly associate gross and microscopic alterations with radiographic changes. Lesions are clearly distinguished from normal anatomic structures with this technique. Localized lesions that may have been missed at the time of necropsy or during trimming are readily detected in the radiographs. Lesions characterized primarily by necrosis are radiolucent. Lesions characterized by an accumulation of cells, such as hemorrhage, neoplasia, or aggregates of inflammatory cells, appear as radio-dense foci. Although many of the spinal cord alterations seen in this study were relatively large, lesions as small as 2 mm in diameter were identified.
The foremost advantage of this procedure is the potential to identify the location and extent of spinal cord lesions before the cord is trimmed, allowing greater accuracy in trimming affected segments of cord. The radiograph provides a permanent visual record of the location, distribution, and extent of the spinal cord lesions, and the procedure is noninvasive, leaving the pathologist an undamaged cord that can be processed routinely. If both dorsal-ventral and lateral views are taken, a 3-dimensional view of the lesions in the intact spinal cord is possible. The added time involved with the tap water wash, the expense of radiography, and the extra step in tissue processing to remove the mercuric chloride residues are relatively minor disadvantages.
Because either fresh tissue or tissue initially fixed in formalin can be used, the procedure may be useful in a variety of diagnostic and educational situations. In our laboratory the procedure has proven useful in the postmortem examination of spinal cord and ocular lesions. It may also prove beneficial in identifying the location and extent of lesions in other tissues, especially if the tissue is cut into slabs approximately 1 cm thick prior to radiography.
Sources and manufacturers
a. Faxitron, Model 43805, Hewlett-Packard, McMinnville, OR. b. Kodak NMB film, Eastman-Kodak, Rochester, NY.
